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Differences between long-term care facilities in Stock- 
holm (1 134 residents) and New York (95,000 residents 
statewide) were examined. The comparison employed a 
resident classification system, Resource Utilization 
Groups (RUG-ll), which links individuals‘ characteristics 
to resource use. Distributions of Activity of Daily Living 
functionality and RUG-11 categories demonstrated signif- 
~~ 
ong-term care (LTC), and principally care of 
the elderly, is one of the fastest growing seg- 
ments of health and health care costs3 L as we approach the next century. As a result, 
research has focused both on understanding the struc- 
ture of this industry and on methods to provide LTC 
effectively and efficiently. One potentially productive 
approach is to examine multiple national systems of 
LTC in order to understand better the effects of partic- 
ular In this vein, statistics have been exam- 
ined that compare LTC costs, beds per 1000 elderly, 
nursing home occupancies, and the like. Intrinsic in 
such comparisons is an assumption that the basic struc- 
tures are consistent across international boundaries, 
that is that a nursing home operates the same in one 
country as in another. Thus, while acknowledging on 
the one hand that LTC systems are different-the 
motivation to compare them in the first place-we 
nevertheless discuss them using terms such as “nursing 
home” that are implicitly assumed to be invariant. 
While acute care hospitals are relatively well defined, 
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icant differences between these two populations, with the 
Stockholm facilities more akin to the heavier care skilled 
nursing facilities in New York. These differences may 
indicate different uses of long-term care beds in the 
United States and Sweden and demonstrate the need for 
resident-level classification systems in cross-national 
studies. J Am Geriatr SOC 39:lO-16, 1991 
we see a variety of names designating LTC facilities. 
For example, in the United States (US) the following 
terms at least in part are overlapping: nursing homes; 
skilled nursing, intermediate care, extended care, resi- 
dential care, and adult foster care facilities; and reha- 
bilitation hospitals. 
We suggest here a potential solution to this problem. 
While the structure of a health care system explicitly 
and implicitly defines its components (such as nursing 
facilities), the characteristics of the residents of these 
facilities are less affected. If we can define classifica- 
tions of residents or patients in a health care system 
that are independent of the source of their care, then 
these classifications are valid across national bounda- 
ries. Further, defining a facility in terms of its residents 
avoids the problems of nomenclature and can allow 
valid cross-national comparisons. 
The purpose of this study is two-fold. We demon- 
strate the feasibility of applying a resident-level clas- 
sification system to comparing nursing homes in two 
countries, and we use this methodology to demonstrate 
significant differences between a sample of Swedish 
LTC institutions and those in the United States. 
NURSING HOME RESIDENT CLASSIFICATION 
The key to the approach suggested here is the avail- 
ability of a classification system for long-term care that 
can define, reliably and validly, differences between 
individual residents. Given the focus on effectiveness 
and efficiency, it is important that such a system also 
be descriptive of resources. The resources to be consid- 
ered should include not only money but all health care 
professionals, supplies, buildings, etc.; all are scarce 
resources. 
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During the past decade considerable attention has 
been given to classifying patients in acute care hospitals 
and to understanding the level of resources used in 
their care. Such case-mix systems have been useful in 
determining payment, monitoring quality of care, and 
facility management. The best known hospital patient 
classification system is the Diagnosis-Related Groups6 
(DRGs), although many other systems have been sug- 
ge~ted.~-' The DRGs are the basis in the US for paying 
hospitals under Medicare and are increasingly being 
used for international comparisons." For LTC, how- 
ever, there are considerably fewer resident classifica- 
tion systems, especially those that link resident char- 
acteristics directly with resource ~ s e . l ' - ' ~  Resident-cen- 
tered case mix is incorporated into the nursing home 
payment systems of several US states (eg, Minnesota,I6 
Maryland,17 Washington18); several of these have been 
compared by Fries." 
We focus here on one that has undergone significant 
derivation and validation in the US: Resource Utiliza- 
tion Groups (RUG-II).20 The RUG-I1 system concep- 
tually has its roots in the DRGs but also manifests 
significant differences necessary for LTC. Like DRGs, 
RUG-I1 represents a classification system, with resi- 
dents in a group having similar resource consumption. 
The derivation of both systems was accomplished with 
an interactive form of cluster analysis21,22 to produce a 
set of mutually exclusive and exhaustive groups that 
are clinically sensible and best explain resource use. 
However, the similarity ends there. First, with highly 
variable lengths of stay, RUGS cannot feasibly consider 
the full cost of episodes (as with DRGs) but rather 
explain per diem ~ o s t s . ~ ~ , ~ ~  Those costs found to vary 
significantly across residents were primarily for nursing 
staff together with occupational, physical, and speech 
therapists and social workers. Other costs were rela- 
tively smaller (eg, special diets), unlikely to vary across 
residents (eg, building maintenance or capital costs), or 
likely to be correlated with other costs already ex- 
plained by case mix (eg, pharmacy). Second, the re- 
source needs of the elderly are associated more closely 
with functional capacity than diagnoses. As a result, 
the RUG-I1 system relies heavily, but not exclusively, 
on the Activities of Daily Living (ADLs).'~ 
The RUG-I1 system consists of 16 groups of residents 
determined by two major constructions.20 Residents are 
first categorized into five mutually exclusive groups 
representing their major type: Heavy Rehabilitation, 
Special Care, Clinically Complex, Severe Behavioral, 
and Reduced Physical Functions (Table 1). In addition, 
an ADL Index value is computed based upon the 
resident's assessed functioning in toileting, eating, and 
bed/chair transfer (Table 2). This index takes on values 
from 3 (totally independent) to 10 (totally dependent 
Clinically complex 
TABLE 1. CRITERIA FOR CLASSIFYING RESIDENTS INTO MAJOR RUG-I1 CATEGORIES 
Hierarchy Categories* Criteria 
Heavy rehabilitation Either physical or occupation therapy time in excess of 
an average of 30 minutes per day, 5 days a week 
with a treatment goal of restoration of functioning 
coma multiple sclerosis 
nasogastric feeding stage 4 decubiti 
parenteral feeding suctioning 
quadriplegia 
Special care Any of the following conditions 
and ADL Index of 5 or more 
Any of the following treatments 
oxygen therapy chemotherapy 
wound/lesion care transfusion 
cerebral palsy 
urinary tract infection 
hemiplegia 
dehydration terminally ill 
internal bleeding stasis ulcer 
or one or more physician visits per week 
or Special care group with ADL Index of 3-4 
Any of the following problems at the severe level 
or any of the following diagnoses 
or any of the following conditions 
Severe behavioral problem 
physical aggression 
verbal abuse 
regressive behavior 
hallucinations 
Reduced physical functions 
* Residents are classified into the first of the five listed categories into which they fit. Residents not classified into any of the first four categories 
are automatically assigned into the last, Reduced Physical Function. 
Those not classified in any of the above categories 
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and tube fed). The combination of the five major 
groups with the intervals of the ADL Index identifies 
a resident uniquely into one of 16 RUG-I1 groups (Table 
Associated with each RUG-I1 group is a Case-Mix 
Index (CMI) representing the relative resource use of 
each group. The mean for all residents in the initial 
derivation sample was normalized to 1.00. The CMIs 
range from a high of 1.79 (79% above the average 
resident’s resource use) for the Heavy Rehabilitation-B 
3). 
(RB) group, to 0.55 (55% of the average) for the Re- 
duced Physical Functions-A (PA) group (Table 3). 
The RUG-I1 system was chosen for use in this study 
because it has been shown to be valid over a large 
range of nursing home systems in the US and because 
it is easily and practically applied. In its derivation on 
a large New York State sample, it provided excellent 
explanation of measured nursing home resources, and 
similar results have been obtained in validation in two 
other US states. RUG-I1 is currently in use to determine 
TABLE 2. CONSTRUCTION OF THE RUG-I1 ADL INDEX 
Resident Functioning Level ADL Score Activity of Daily Living (ADL) 
Eating 
Transfer* 
Toileting Independent or minimal supervision and/or 
physical assistance 
Continuous supervision and/or physical as- 
sistance or total assistance and inconti- 
nent; does not use toilet 
Incontinent-taken to toilet on a regular 
schedule 
Independent or minimal supervision and/or 
physical assistance 
Continuous supervision and/or physical as- 
sistance 
Hand fed 
Tube or parenteral feeding 
Independent or minimal supervision and/or 
physical assistance 
Continuous supervision or continuous 
physical assistance of one person 
Continuous physical assistance of two per- 
sons or bedfast 
Construction of RUG-ZZ ADL Zndex 
The ADL Index (range 3 to 10) is formed by adding the scores for the three ADL variables above: 
ADL Index = Toiletina + Eating + Transfer 
1 
2 
For example, a resident who need; total assistance toileting, continuous supervision eating, and the F- ysical assistance o 
one Derson while transferring would have an ADL Index of 6 .  
* Bed, chair, standing. 
TABLE 3. RUG-I1 RESIDENT CATEGORIES, BY CODE, HIERARCHY CATEGORY AND ACTIVITIES OF 
DAILY LIVING (ADL) INDEX, WITH CASE-MIX INDEX OF RELATIVE RESOURCE USE 
Category Code Hierarchy Category ADL Case-Mix Index Index 
Heavy Rehabilitation-A RA Heavy Rehabilitation 3-4 1.57 
Heavy Rehabilitation-B RB Heavy Rehabilitation 5-10 1.79 
Special Care-A SA Special Care 5-7 1.51 
Special Care-B SB Special Care 8-10 1.74 
Clinically Complex-A CA Clinically Complex 3 0.70 
Clinically Complex-B CB Clinically Complex 4-6 1.18 
Clinically Complex-C cc Clinically Complex 7-8 1.32 
Clinically Complex-D CD Clinically Complex 9 1.64 
Severe Behavioral-A BA Severe Behavioral 3 0.69 
Severe Behavioral-B BB Severe Behavioral 4-7 1.03 
Severe Behavioral-C BC Severe Behavioral 8-9 1.25 
Reduced Physical-A PA Reduced Physical Functions 3 0.55 
Reduced Physical-B PB Reduced Physical Functions 4 0.83 
Reduced Physical-C PC Reduced Physical Functions 5-7 1.03 
Reduced Physical-D PD Reduced Physical Functions 8 1.17 
Reduced Physical-E PE Reduced Physical Functions 9 1.41 
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nursing home payment in New York and Texas and 
will soon be implemented by at least six more states. 
We are currently evaluating its application to a sample 
of residents in Swedish nursing facilities to demon- 
strate its validity and possibly to determine Swedish 
CMIS.’~ To our knowledge, the current project repre- 
sents the first use of such a system for international 
comparisons. 
METHODOLOGY 
Samples A survey of 1,134 residents in LTC facil- 
ities of Stockholm County was performed in 1987 to 
classify each resident into a RUG-I1 group. The resi- 
dents were the total population of six LTC institutions 
assessed once: one department of geriatrics (146 pa- 
tients); three nursing homes (two with 100 residents 
and one with 150 residents); and two mixed institutions 
(250 and 380 residents) consisting of a combination of 
geriatric wards and nursing home wards. In total, the 
sample represents 12.5% of all Stockholm LTC beds in 
1987. In Sweden, each LTC organization (sometimes 
divided into nursing homes and geriatrics departments) 
has a defined area-based elderly population for which 
it solely is responsible, and the residents it cares for 
represent all LTC institutional use of this population. 
The Swedish data were contrasted with those from 
New York State (NYS). This second “sample” is the 
entire population of NYS nursing home residents, as- 
sessed for payment determination and quality assur- 
ance. Included are both levels of US nursing facilities: 
intermediate care facilities (ICF), denoted health-re- 
lated facilities in New York State, and skilled nursing 
facilities (SNFs). New York State has approximately 
100,000 nursing home residents, two-thirds of which 
are in SNFs. All residents in a facility are assessed twice 
a year, with new admissions included at the end of 
their first quarter in the nursing home. The data set 
used here represents a cross section of the population 
collected in a single wave of assessments from July to 
December, 1988. In total, there were 94,840 residents 
assessed, with 73,118 (77%) of these in SNF units. 
Although the level of resources in New York nursing 
facilities is higher than in most other states, previous 
research has shown that relative differences between 
resident groups are constant. 
Determination of RUG-I1 Category The RUG-I1 
category can be derived by assessing approximately 15 
items. Alternatively, the resident’s RUG-I1 group can 
be determined directly by a trained professional, ap- 
plying the rules described in the previous section. In 
this study, the Swedish assessments were performed 
in the latter manner. A short manual of the RUG-I1 
system was distributed, and a form was filled in by 
each head nurse during a specific week indicating the 
RUG-I1 category for each resident currently on the 
unit. In New York, RUG-I1 categories were obtained 
from the ongoing resident assessment process and the 
application of a computerized algorithm, both integral 
to the case-mix payment system. 
Analysis The distribution of residents in the two 
samples was contrasted. As will be seen, the results 
depend strongly upon which of the NYS populations 
is considered, ICF or SNF. Comparisons were made at 
the level of the five major RUG-I1 categories, across 
the ADL Index, as well as by RUG-I1 category. Chi- 
squared tests of significance were applied to the distri- 
bution to test their homogeneity, and two-sample par- 
ametric tests were applied for other comparisons. AU 
results discussed in the following were significant at 
least at the p = .01 level unless otherwise noted. With 
the large sample sizes involved in this study, almost 
any comparison will be significant, so the analysis 
focuses more on the magnitude of differences than on 
their statistical significance. 
RESULTS 
We began by comparing the ADL Index values (see 
Figure 1). Significant differences were seen between 
the New York State and Stockholm data. Only 18% of 
the Swedish nursing home residents were functionally 
independent in the three ADLs (with an Index value 
of 3). In contrast, more than a quarter of all NYS 
residents (ICF and SNF) were similarly independent, 
but this is primarily the result of over 80% of the ICF 
residents being assessed at that level. At the other end 
of the spectrum, fewer totally dependent residents 
(those with ADL Index values of at least 9) were seen 
in Sweden: 4% compared with 7% for all NYS facilities 
(and virtually all of the latter in SNFs). The highest 
index value represents residents totally dependent in 
three ADLs and tube-fed. While a very small percent- 
age of these residents was seen in NYS (0.2%), none 
were seen in Stockholm (difference not significant at p 
= .lo). This agrees with previous results obtained in 
transcultural comparisons by Norberg and col- 
league~,~~,*’ showing that Swedish nursing facilities do 
not usually care for tube-fed patients due to ethical 
considerations and concerns for quality of care. 
Overall, the distribution of ADL Index in StockhoIm 
was different from any of the patterns in New York 
(SNFs, ICFs, or all residents). Compared with the pat- 
terns of New York SNF residents, it was shifted toward 
lower dependencies, but compared with all New York 
residents (not shown), it was shifted toward more 
intermediate levels of functioning. As a result, the 
Stockholm average ADL Index (5.79) was substantially 
lower than that for New York SNFs (6.35) but close to 
the overall New York average (5.66). 
Examination of the major categories of residents also 
indicated differences among the populations (see Table 
4). The Stockholm nursing facilities care for over twice 
the proportion of residents that were classified as 
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ADL Index 
Figure 1. Distribution of ADL Index values for Stockholm and two levels of New York nursing facilities. 
Heavy Rehabilitation compared to all those in NYS 
and over three-quarters more than NYS SNFs. Even 
bigger differences are seen for residents classified as 
having severe behavior problems, with over five times 
the proportion of residents in this category in Stock- 
holm. In both NYS and Stockholm the Reduced Phys- 
ical Functions category was the largest, but in NYS it 
represented 66% of all residents (84% of the ICF resi- 
dents), while in the Stockholm sample it represented 
only 45%. However, combining the Severe Behavioral 
and Reduced Physical Functions groups, both samples 
had similar percentages of residents (72% for all New 
York’s residents versus 77% for Stockholm’s). Thus, 
both populations have close to the same percentage of 
residents with severe or complex medical problems or 
receiving rehabilitation, while of those not receiving 
these services, a much larger portion in Stockholm are 
institutionalized for severe behavior problems, presum- 
ably due to dementia. 
Together, all of these effects caused significant vari- 
ations in the proportions in each RUG-I1 group (see 
Table 4). First, the distribution of New York ICF resi- 
dents was markedly different from that for Stockholm, 
with 70% of the former in the lightest care (PA) cate- 
gory. For many groups, the proportions of Stockholm 
residents and those in NYS SNFs were similar, al- 
though for others substantial differences were ob- 
served. All three Severe Behavioral groups and the 
Heavy Rehabilitation-A group (RA) were more preva- 
lent in the Stockholm sample, while all but one each 
of the Reduced Physical Functions and the Clinically 
Complex groups were more frequent in the NYS SNF 
data. 
Overall, the average case mix index for all the resi- 
dents in Stockholm was 1.10, significantly greater than 
the overall average of 1.04 for NYS but also lower than 
the New York SNF average of 1.16. The CMI for the 
six institutions in Stockholm ranged from 1.03 to 1.16 
and for different wards from 0.93 to 1.52. For compar- 
ative purposes, in New York State the CMI for the 
intermediate care facilities was 0.66. No intermediate 
care facility in New York State had a CMI of more 
than 0.90. 
DISCUSSION 
Three major findings emerge from our results, dem- 
onstrating important differences between the popula- 
tions studied. First, Stockholm LTC residents not re- 
quiring either rehabilitation or major medical care are 
much more likely to have severe behavior problems. 
Although it is possible that in the data collection dif- 
ferent interpretations were made of the severity of 
behavioral disturbances, the consistent methodologies 
and instructions used, the reliability testing, and the 
large differences seen make this unlikely. We expect 
that this result stems from two causes. Compared to 
the US, Sweden has a better developed home-based 
LTC system and may be more effective in hospital 
discharge planning. Also, within the last five to six 
years, Sweden has moved its hospitalized dementia 
patients to nursing home settings. 
Second, the higher prevalence in Stockholm of re- 
habilitation patients, especially those with better ADL 
functionality, may in part be due to the still relatively 
small number of Swedes in programs where they are 
intermittently institutionalized for intensive rehabili- 
tation on a bi-weekly or monthly schedule. In the US, 
many of these residents are funded by the time-limited 
benefits of Medicare and are discharged rapidly. An- 
other explanation is a shortage of orthopedic beds in 
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TABLE 4. RUG-I1 DISTRIBUTION OF NURSING HOME RESIDENTS AND AVERAGE CASE MIX 
IN NEW YORK STATE AND STOCKHOLM* 
New York State 
Skilled Nursing Intermediate Care All 
RUG-I1 Groups Stockholm 
Heavy Rehabilitation 
RA 
RB 
SA 
SB 
CA 
CB 
cc 
CD 
BA 
BB 
BC 
PA 
PB 
PC 
PD 
PE 
Totals 
Average case mix index 
Special Care 
Clinically Complex 
Severe Behavioral 
Reduced Physical Functions 
% 
5.1 
0.6 
4.6 
6.8 
1.5 
5.3 
21.2 
1.1 
10.1 
8.1 
1.8 
5.8 
0.6 
3.7 
1.5 
61.0 
6.4 
2.7 
35.6 
12.6 
3.7 
99.9 
1.16 
% 
1.6 
1.2 
0.4 
0.1 
0.1 
0.0 
10.3 
8.0 
2.1 
0.2 
0.0 
3.8 
2.7 
1.1 
0.0 
84.1 
70.0 
5.8 
8.0 
0.3 
0.1 
100.0 
0.66 
% 
4.3 
0.7 
3.6 
5.3 
1.2 
4.1 
18.7 
2.7 
8.3 
6.3 
1.4 
5.4 
1.1 
3.1 
1.2 
66.3 
21.0 
3.4 
29.3 
9.8 
2.9 
100.1 
1.04 
% 
9.1 
5.7 
3.4 
4.2 
1 .o 
3.3 
10.0 
2.3 
3.8 
3.6 
0.4 
32.0 
4.8 
19.6 
7.5 
44.7 
6.6 
3.6 
23.0 
10.4 
1.1 
100.1 
1.10 
* Totals are not exact due  to rounding. 
Sweden, resulting in the lightest care rehabilitation 
residents being admitted to LTC institutions for care. 
The last finding is that the Stockholm LTC facilities 
serve a more disabled population than that of the 
average American LTC facility, at least as represented 
by New York State’s population. Stockholm facilities 
are akin to SNFs in New York both in average case mix 
and, with some notable exceptions, in the distribution 
of residents. We need to be cautious in generalizing 
this last finding to all US SNFs as this designation is 
used differently across the fifty states. For example, all 
facilities in Arizona are identified as SNFs, while only 
2% of those in Oklahoma are similarly designated,28 
yet there is no reason to believe that the overall nursing 
home populations in these two states differ. The ADL 
measures support the proposition that the least care- 
intensive residents seen in US facilities are not in 
Swedish nursing homes, likely a result of the better- 
developed home care system mentioned earlier and 
more active hospital discharge planning. 
In any cross-national study such as this, there is 
always the possibility of intrinsic bias caused by the 
methodology employed, such as differences in the two 
data collections or the language or method by which 
data are collected. Although it is impossible to eliminate 
this possibility, several aspects of the data used suggest 
that such bias, if it occurred, does not explain the 
described findings. The New York data, in addition to 
being extensive in scope, was collected to determine 
case-mix-adjusted payment to nursing homes. As part 
of this process, there is a stringent audit process that 
focuses on specific residents and particular conditions 
that are associated with higher CMI and increased 
payments. Thus, although there is an implicit incentive 
to over-report conditions or ADL functional limitations 
that would categorize residents into higher RUG-I1 
groups, this practice is carefully controlled. In any case, 
if such over-reporting had occurred, it would have had 
the overall effect of diminishing our observed differ- 
ences rather than causing them. Also, the data pre- 
sented are comprehensive to the entire nursing home 
population for the selected areas: all of New York State 
and all nursing homes providing care for a significant 
portion of Stockholm’s population. Thus, we avoid the 
difficulties of comparisons that would contrast certain 
types of nursing homes, such as geriatric units in 
Stockholm. Finally, case-mix has been changing slowly 
over time in New York, in part as a result of the 
implementation of a case-mix payment system that 
provides increased revenue for heavier care residents. 
Thus, the use of 1988 data in NYS to contrast with 
1987 data from Stockholm provides a conservative 
comparison of case mix. 
There is also reason to be optimistic that the RUG-I1 
system captures well characteristics of nursing facility 
residents in both countries. Preliminary findings in a 
new validation study support the appropriateness of 
the RUG-I1 classification system as a measure of re- 
16 FRIES ET AL JAGS-JANUARY 1991-VOL. 39, NO. 1 
source use in Sweden.25 There are also more structural 
reasons to trust this application, relying upon the clin- 
ical rationale of the RUG-I1 system and its strong 
involvement of the ADLs. ADLs have been shown to 
be predictive of resource use in a range of settings. In 
addition, the RUG-I1 system has been shown to be 
robust, at least in the US, across a range of long-term 
care settings including home health care and post-acute 
c a ~ e . ~ ~ , ’ ~  However, there may be transcultural differ- 
ences in the content of care between the two countries, 
differences that may influence resource allocation and 
staffing, and thereby affect the appropriate CMI to be 
used. 
CONCLUSION 
The application of a consistent methodology of clas- 
sifying nursing home residents demonstrated signifi- 
cant differences in the nursing home populations in a 
large US state and Stockholm. Such an approach pro- 
vides a method to contrast health care organizations, 
at least partly independent of how they are named in 
different languages and how they operate in different 
countries. Overall, the Stockholm nursing facilities care 
for a relatively heavier case load (as measured by 
relative resource use) than the average New York fa- 
cility and are more like skilled nursing facilities or 
extended care units. Whether these differences are due 
to practice patterns, financing levels or payment meth- 
odologies, epidemiological differences in the two pop- 
ulations, or a variety of other causes is beyond the 
scope of the current study. These are obvious oppor- 
tunities for further investigations. 
International comparisons provide the possibility of 
examining how the organization of long-term care 
affects the well-being of the elderly. As the US and 
other nations move toward a mandated uniform as- 
sessment of nursing home  resident^,^' the type of com- 
parative work described here will become increasingly 
more feasible and accurate. We suggest that the meth- 
odology employed is feasible for cross-national studies 
of long-term care in order to learn from the broad 
spectrum of approaches employed across the world to 
care for our growing elderly population. 
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